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Novel compounds and methods of treating cell proliferative diseases, 

retinopathies and arthritis 

The invention relates to compounds and their uses, particularly in the 
5 phamnaceutical Industry. The invention discloses compounds having anti- 
proliferative and antiangiogenic activities, as well as methods for treating various 
diseases associated with abnomtial ceil proliferation, including cancer, or 
associated with unregulated angiogenesis including growth and metastasis of 
solid tumors, ocular diseases -and especially retinopathies, or arthritis, by 
10 administering said compounds. It further deals with phannaceutical compositions 
comprising said compounds, more particularly useful to treat cancers, ocular 
diseases and arthritis. 

Cancer is sUii one of the leading causes of death in developed countries, as 
15 cancer affects all ages, sexes, racial and ethnic groups. According to the 
American Association for Cancer Research, one out of five deaths in the US is 
caused by cancer. Woridwide, the most predominant cancer sites are lung 
(14%), prostate (13%). breast (11%) and colorectal (11%) (data obtained from 

the Cancer Statistic Branch, 

20 Cancer rate is increasing in developed countries In spite of falling incidence of 
several cancers such as prostate cancer (due to detection programs) or lung 
cancer In men (due to prevention programs). Among the fastest Increasing 
cancer rates are non-Hodgkin 's lymphoma cancer and melanoma (3% annual ; 
rise) in the US (The Annual Report to the Nation on the Status of Cancer. 1973- 
25 1997). 

Unlike cancer incidence, cancer deaths have declined in developed countries. 
This is due In part to better therapy designs but also to prevention programs and 
better detection of some cancers at an eariler stage. 

30 However, in spite of higher achievements in treatment and prevention of 
cancers, several improvements are awaited for 

- effective therapies for eariy stage cancer to reduce relapses. 



- alternative therapies for curing tumors refractory to standards therapies, 
- alternative therapies for curing metastatic canceiB 

- less toxic drugs, and 

- better delivery systems. 



Inhibitors of cell signaling pathways could represent such a new alternative 
therapy by addressing the first three issues, when used alone or in combination 
with standard chemotoxic drugs. However as cell signaling pathways are 
ublquitous,-the toxicity of these Inhibitors could be compared to the toxicity of 
standard chemotoxic drugs. To reduce their toxicity and enhance their tissue 
specificity, these Inhibitors could be coupled to appropriate daig delivery 
systems. 



U.S. Patent No. 4.590.201 discloses compound L651582, a cell signaling 
inhibitor. This compound inhibits proliferation and inflammation by affecting the 
biochemical pathways necessary for signal processing in the cell. It is an indirect 
blocker of the effector enzymes which produce the second messengers 
necessary to Induce growth. 

Angiogenesis Is a fundamental process by which new blood vessels are fbmied 
and is essential to a variety of normal body activities (such as reproduction, 
development and wound repair). Although the process Is not completely 
understood, it is believed to involve a complex Interplay of molecules which both 
stimulate and inhibit the growth of endothelial cells, the primary cells of the 
capillary blood vessels. Under nomnal conditions, these molecules appear to 
maintain the microvascularity in a quiescent state for prolonged periods which 
may last for as long as weeks or. in some cases, decades. When necessary 
however (such as during wound repair), these same cells can undergo rapid 
proliferation and turnover within a 5 day period. 

Although angiogenesis is a highly regulated process under nomial conditions, 
many diseases are driven by persistent unregulated angiogenesis. OthenMse 
stated, unregulated angiogenesis may either cause a particular disease directly 
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or exacert>ate an existing pathological condition. For example, ocular 
neovascularization has been implicated as the nK>st common cause of 
blindness and dominates approximately 20 eye diseases. In certain existing 
conditions such as arthritis, newly formed capillary blood vessels invade the 

5 joints and destroy cartilage, in diabetes, new capillaries formed in the retina 
invade the vitreous, bleed, and cause blindness. Grovirth and metastasis of solid 
tumors are also angiogenesis-dependent. It has been shown for example that 
tumors which enlarge to greater than 2 mm, must obtain their own blood supply 
and do so by inducing the growth of new capillary blood vessels. Once these 

10 new blood vessels become embedded In the tumor, they provide a means for 
tumor cells to enter the circulation and metastasize to distant sites, such as liver, 
lung or bone. 

Although several angiogenesis inhibitors are cunentiy under development for 
use in treating angiogenesis diseases, there are disadvanteges associated with 
IS several of these compounds. For example, suramin is a potent angiogenesis 
inhibitor, but causes severe systemic toxicity in humans. Other compounds, such 
as retinoids, interferons and antiestrogens are safe for human use but have only 
a weak anti-angiogenic effect. Still other compounds may be difRcult or costly to 
make. ' ~ 

20 

The present invention now relates to the identification and characterization of a 
nevv dass of compounds which present an anti-cell proliferation effect, more 
particularly on tumor cells and also an antiangiogenic effect. Advantageously, 
tiiese compounds will inhibit or reverse malignant cell phenotypes in a wide array 
25 of human tissues, have little or no effect on normal cell physiology, will be highly 
active so that a limited number of treatments will be needed for each patient, and 
wH) have excellent bio availability and pharmacokinetic properties. 

Ac(x>rdingly, one aspect of the invention is to provide a compound ha\nng a 
30 general fonmuia (1) : 
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Wherein: 



Ri Is selected from the group consisting of : 



r 



^ Q A 



, and 



r 



R2 represents a hydrogen atom, an alkyi or alkenyl group containing from 3 to 6 
carbon atoms; 

B represents an halogen atom, preferably chlorine, a hydroxyl group, a -O-CH2- 
O-CH3 (MOM) group, a -O-CHa-O-CHa-CHyOCHg (MEM) group, a -OSOz-alkyI 
group or a -OSI(CH3)2tBu; 



D represents an oxygen atom, NR3, CR'R" or a sulfur atom; 



X represents an oxygen atom, a sulfur atom or a radical -NR4-; 
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Y represents an oxygen atom, a sulfur atom or a radical -NR4- ; 
. R3 represents a hydrogen, an alkyl group or a SOi-alkyI group; 

5 

R' and R", identical or different, represent an hydrogen atom or an alkyl radical; 

R4, Identical or different, is selected from a group consisting of a hydrogen atom, 
an alkyl group having from 1 to 10 carbon atoms,, an aryl and an aralkyi ; 

10 

"linker" represents (CH2)n, wherein n represents an integer between 1 and 10 
inclusive or a aryldialkyi (preferably xyienyl) group; 

A represents a group selected from : 

15 




optlonnally A is substituted, 

its tautomers, optical and geometrical isomers, racemates, salts, hydrates and 
mixtures thereof. 

25 
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The compounds of the present invention may have one or more asymmetric 
centers and it is intended that stereoisomers (optical isomers), as separated, 
pure or partially purified stereoisomers or racemic mixtures thereof are included 
in the scope of the invention. 

The present Invention also relates to phamiaceutical compositions comprising at 
least one compound as defined above In a phamnaceutlcally acceptable support, 
optionally in association with another active agent. 

The phamiaceutical composition is more particulariy intended to treat diseases 
of diseases associated with abnormal cell proliferation, such as cancers, or 
diseases associated with unregulated angiogenesis Including growth and 
metastasis of solid tumore, ocular diseases and especially retinopathies 
(including diabetic retinopathies, retinal degenerative diseases. Age-Related 
Macular Degeneration (ARMD)). or arthritis. 

The present invention also relates to the use of a compound as defined above, 
for the manufacture of a medicament for the treatment of diseases associated 
with abnormal cell proliferation, such as cancers or associated with unrBgulated 
angiogenesis. Including growth and metastasis of solid tumors, ocular diseases 
and especially retinopathies (Including diabetic retinopathies, retinal 
degenerative diseases, Age-Related Macular Degeneration (ARMD)). or arthritis. 

The present invention also includes methods of treating diseases associated wHh 
unregulated angiogenesis Including growth and metastasis of solid tumors, 
ocular diseases and especially retinopathies and arthritis and diseases 
associated with abnomnal cell proliferation, such as cancers, comprising the 
administration to a subject in need thereof of an effective amount of a compound 
as defined above. 
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As will be further disclosed in this application, the compounds according to this 
invention have strong eel! proliferation inhibitory activity and are effective at 
reducing or arresting growUi of proliferating cells such as tumor cells. 

5 Preferred embodiments 

Within the context of the present application, the terms alkyi and aii<oxy denote 
linear or branched saturated groups containing from 1 to 10 carbon atoms. An 
alkoxy group denotes an -O-alkyI group. 

10 

The alkyI groups may be linear or branched. Examples of alkyi groups having 
from 1 to 10 carbon atoms inclusive are methyl, ethyl, propyl, isopropyl, t-butyl, 
n-butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 2-ethylhexyi; 2-methyibutyl, 2- 
methylpentyl, 1-methylhexyl, 3-methylheptyl and the other isomeric forms 
IS thereof. Preferably, the alkyi groups have from 1 to 6 carbon atoms. 

The alkenyl groups may be linear or branched. Examples of alkenyi containing 
from 3 to 6 carbon atoms are 1-propenyi, 2-propenyl, 1-butenyl, 2-butenyl, 3- 
butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyi, 1-hexenyi, 2-hexenyl, 3- 
20 hexenyl, 4-hexenyl, 5-hexenyl and the isomeric fomis thereof. 

The term aryl includes any aromatic group comprising preferably from 5 to 14 
carbon atoms, preferably from 6 to 14 carbon atoms, optionally interrupted by 
one or several heteroatoms selected from N, O, S or P. Most preferred aryl 
25 groups are mono- or bi-cyolic and comprises from 6 to 14 carbon atoms, such as 
phenyl, a-naphtyl, p-naphtyl, antracenyl, or fluorenyl group. 

The term aralkyi group generally stands for an aryl group attached to an alkyi 
group as defined above, such as benzyl or phenethyl. 

30 

According to a particular embodiment, A is substituted with at least one 
substituent, which may be selected from the group consisting in : a hydrogen 
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atom, a halogen atom (preferably F. CI, or Br), a hydroxyl group, a (Ci-Cio)aIkyl 
group, an alkenyl group, an (Ci-Cio)alkanoyl group, a (C,-Cio)alkoxy group, a 
(Ci-Cio)alkoxycarbonyl group, an aryl group, an aralkyl group, an arylcarbonyl 
group, a mono- or poly-cyclic hydrocarbon group, a -NHCO(Ci-C6)aIkyl group, - 
NO2, -CN. a -NR5R6 group or a trlfluoro(Ci-C6)alkyl group. R5 and Re. 
independently from each other, are selected from the group consisting of a 
hydrogen atom, an alkyi group having from 1 to 10 carbon atoms, an aryl and an 
aralkyl. 

An alkanoyl group is a -CO-alkyI group, the alkyI group being as defined above. 

The term arylcarbonyl group generally stands for an aryl group attached to a 
carbonyl group, the aryl group being as defined above. 

15 The term alkoxycarbonyl group generally stands for an alkoxy group attached to 
a carbonyl group, the alkoxy group being as defined above. 

The term mono- or poly-cyclic hydrocarbon group is understood to refer to 
hydrocarbon cyclic group having from 1 to 20 carbon atoms, optfonally 

20 intenupted with one or more heteroatoms selected In the group N, O . S and P. 
Among such mono- or poly-cyclic hydrocarbon groups, cyctopentyl, cyclohexyl, 
cycloheptyl. 1- or 2-adamantyl groups, pyran. piperldine. pyrrolidine, morphollne! 
dioxan. tetrahydrothlophene. and tetrahydrofuran can be cited. The mono- or 
poly-cyclic hydrocarbon group nray form with the phenyl group it is attached an 

25 aryl group, such as a ct-naphtyl. p-naphtyl, or antracenyl group. 

The groups Identified above may be optionally substituted. In particular, the alkyl. 
alkenyl, aryl, aralkyl. and the nrjono- or pofy-cyclic hydrocarbon group may be 
optionally substituted with one or more groups selected from hydroxyl group, 
30 halogen atom, cyano group, nitro group, ester (-C0O(Ci-C6)alkyl group), - 
OCO(Ci.C6)alkyI group, amide (-NHCO(Ci-C6)alkyl or -CONH(Ci.C6)alkyl 
group), (Ci-Cio)alkyl radical. (Ci-Cto)alkoxy radical, mono- or poly-cyclic 



hydrocarbon group, C=0 group, a -NRsRs group or a trlfluoro(Ci-C6)alkyl group, 
Rs and Re being as defined above. 



The trifluoro(Ci-C6)alkyl group is preferably the trifluoromethyl group. 

According to pretended embodiments, the compounds according to the invention 
correspond to general formula (I) wherein : 

- X is sulfur or preferably oxygen ; and/or 

- Y is oxygen ; and/or 

- "linker^ represents (CH2)n, wherein n is from 4 to 7 inclusive, or the 
xylenyl group ; and/or 



R3 preferably represents an alkyi group (said alkyi is more specifically a 
methyl radical), and-CHa-B, wherein B is a -O-CH2-O-CH3 group or - 
0S02-alkyl group (wherein alkyi is preferably methyl) or halogen 
(preferably chlorine); and/or 

- R2 is a hydrogen atom; and/or 

- A is a substituted group as defined above. 

In a particular embodiment, when A is a substituted group as defined above, at 
least one of the substituents is an halogen atom, more preferably chlorine or 
fluoffne. 



- Riis 




, wherein D is oxygen, -CH2- or NR3, wherein 



A particular preferred group of compounds according to the present invention, 
are the compounds of formula (I) wherein at least two substituents 
^nuiltaneously represent CI, in particular when A is a naphtalene group. 
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Another particular preferred group of compounds according to the present 
invention, are the compounds of fomiula (I) wherein at least one of the 
substituents, and more preferably all the substituents, of A represents a 
hydrogen atom, a methyl group, a propyl group, an ethoxy group, an halogen 
atom, preferably chlorine or fluorine, or the CF3 group. 



When the compounds according to the Invention are in the forms of salts, they 
are preferably phamiaceutlcally acceptable salts. Such salts include 
phamiaceutlcally acceptable add addition salts, pharmaceutically acceptable 
base addition salts, phannaceutlcally acceptable metal salts, ammonium and 
alkylated ammonium salts. Add addition salts include salts of inorganic acids as 
well as organic adds. Representative examples of suitable inorganic adds 
Indude hydrochioric. hydrobromic, hydroiodic, phosphoric, sulfuric, nitric adds 
and the like. Representative examples of suitable oiganic adds indude fomilc. 
15 acetic, trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic. citric, fumaric.' 
glycolic, ladic. maleic, malic, malonic. mandelic, oxalic, picric, pyruvic, salicylic, 
succinic, methanesulfonic. ethanesulfonic. tartaric, ascort>ic. ' pamoic.' 
bismethylene salicylic, ethanedisulfonlc. gluconic, dtraconic. aspartic, stearic.' 
palmitic. EDTA, glycolic. p-aminobenzoic, glutamic. benzenesuJfonlc. pi 
toluenesulfbnic adds, sulphates, nitrates, phosphates, perchlorates. borates, 
acetates, benzoates. hydroxynaphthoates. glycerophosphates, ketoglutarates 
and the like. Further examples of phannaceutically acceptable inorganic or 
organic add addition salts indude the phamnaceutically acceptable salts listed in 
J. Phann. Sd. 1977, 66, 2, which is incorporated herein by reference. Examples 
of metal salts indude lithium, sodium, potassium, magnesium salts and the like. 
Examples of ammonium and alkylated ammonium salts include ammonium, 
methylammonium, dimethylammonium. trimethylammonium. ethylammonium, 
hydroxyethylammonlum, diethylammonium. butylammonium.' 

tetramethylammonium salts and the like. Examples of organic bases indude 
30 lysine, arginlne. guanidine. diethanolamine. choline and the like. 
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The pharmaceutfcally acceptable salts are prepared by reacting the compound of 
formula I with 1 to 4 equivalents of a base such as sodium hydroxide, sodium 
methoxide, sodium hydride, potassium t-butoxide, calcium hydroxide, 
magnesium hydroxide and the like, in solvents lil^e ether, THF, methanol, t- 

S butanoi, dioxane, isopropanol, ethanol, etc. Mixture of solvents may be used. 
Organic bases Wke lysine, arginine, diethanolamine, choline, guanidlne and their 
derivatives etc. may also be used. Alternatively, acid addition salts wherever 
applicable are prepared by treatment with acids such as hydrochloric acid, 
hydrobromic-acid, nitric acid, sulfuric acid, phosphoric acid, p-toluenesulphonic 

10 acid, methanesulfonic acid, fonic acid, acetic acid, citric acid, maleic acid, 
salicylic acid, hydroxynaphthoic acid, ascorbic acid, palmitic acid, succinic acid, 
benzoic acid, benzenesulfonic acid, tartaric acid and the like in solvents like ethyl 
acetate, ether, alcohols, acetone, THF, dioxane, etc. Mixture of solvents may 
also be used. 

15 

Spedfic examples of compounds of formula (I) which fall within the scope of the 
present invention include the following compounds: 

2-(Tetrahydro-pyran-2-yloxymethyt)-5-[5-<7-trifluoromethy 
20 pentyloxy]-pyran-4-one (EHT 3788) 

5-[5-(6-FluorD-2-methylKjuinolln-4-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2- 
yIoxymethyl)-4H-pyran-4-one (EHT 1593) 

5-[5-(6-Fluoro-24rifluoromethyI-quinolin-4-yloxy)-pentyloxy]-2-(tetrahyd 
2-yloxymethyl)-4H-pyran-4-one (EHT 1074) 
25 5-[5-(7-Propyl<iuinolln-8-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-yloxymeft^ 
4H-pyran-4-one (EHT 581 0) 

6,8-Dlchloro-4-{5-[4-oxo-6-(tetrahydro-pyran-2-yloxymethyl)-4H-pyra^^ 
pentyIoxy}-naphtha!ene-2-carboxylic acid ethyl ester (EHT 0470) 
5-[5-(Benzo[fc]thiophen-7-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-ylo 
30 4H-pyran-4-one (EHT 6060) 

2<retrahydro-pyran-2-yloxymethyl)-5-[5-(7-trifluoromethyl-quinolin-^ 
pentyloxy]-4H-pyran-4-one (EHT 9376) 
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2-(Tetrahydro-pyran-2-yloxymethyl)-5-I4-(74rifluoromethyl-qum^^ 
butoxy]-4H-pyran-4-one (EHT 4745) 

2-aetrahydro-pyran-2-yloxymethyl)-5-[6K74iifluoromethyl-qulnoIin--^ylsuff^ 
hexyloxy]-4H-pyran-4-one (EHT 6271) 

2-Hydroxymethyl-6-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]^^ 
pyran-4-one hydrochloride salt (EHT 1302) 

2-Hydroxymethyl-5-[5K7-trifluoromethylKjulnolln-4-ylsulfanyl)-peritylox^^ 
pyran-4-one (EHT 5909) 

2-Methoxymethoxymethyl-6^5-{7-trmuoromethyl-quinolln-4-ylsulfanyl)-^^^ 
4H-pyran-4-one (EHT 2168) 

2-Chloromethyl-5H[5-(7-trifluoromethyl-qulnolln-4-ylsulfanyl)-pentyloxyM^^ 
4-one (EHT 1494) 

2-(4-MethyI-p[perazln-1-ylmethyl)-5-[5-(7.trifluoromethyl-quinoli^ 
pentyloxy]-4/y-pyran-4-one (EHT 7365) 

2-Morpholin-4-ylmethyl-5-[5-(7.trlfIuoromethyl-<|uinoIii>^^ 
4A/-pyran-4-one (EHT 7168) 

Particulariy preferred compounds are EHT9376 and EHT3788. 

The compounds according to the present Invention may be prepared by various 
methods known to those skilled in the art. More preferably, three chemical routes 
have been canied out. The first one (Scheme 1) relates to compounds Included 
in the structures 3 which can be obtained in two steps starUng from compound 1 
(described by Miyano, M.; Deason. J. R.; Nakao. A.; Stealey. M. A.; Villamil. C. 
I.; et al. J. Med. Chem. 1988; 31. 1052-1061). 

1 X=O.S.NH.NHR '^0'^^^°™* 

~ * S 

Compound 1 can be treated under alkylatlon conditions preferably conducted In 
a solvent, such as DMF or THF. at a temperature between 5-C and 70-C 
typically around 80»C using a base such as cesium carijonate (CS2CO3) or NaH 
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and a dihalogenoalkane or dlhalogenoarylalkane (step a) (table 1). The resulting 
alkylated product 2 can be substituted in a reaction (step b) involving a base 
such as NaH or cesium carbonate and a nucleophlle such 4-quinolinol, 4- 
quinoline-thioi, 2-qulnolinol. 7-benzo[ib]thiophenot, naphtalen-7-ol non substituted 
or substituted, derivatives or a nucleophile as described in table 2. The preferred 
solvents are DMF, THF or DMSO and the reaction is conducted at a temperature 
between 25°C and 1 0OX. 

Table 1 




#C*s Unker Conditions Alkylating Agent Yield 

2 Y'-'"^^ CsaCOspDMF.SX ^^^-l'^ "^^'^ 

3 ^x^^^^^-^ CS2CO3. DiWF. 50'C, 2^ 66% 

4 ^^x-v.^.-^v^^ Cs2CO3.DMF,80*C,2.5h ^^"W^*^ 71% 

5 CaiOO3,DMF,80*C,2^ ^'^H^s*' 

6 ^/V.x^'^'^ >sX^ C^aOOa, DIWF, 80'C.2.5h ^'^^-jg*' 23% 

7 ^x'-VsX^Vx'-X.x^^ C^CQs, DIWF, 80*C. 2.5h ^'^447*' 79% 

8 \.^'^''^^>^y^''''-^^ Cs2COs,DMF,80-C,2:5h ^H^l"" 62% 



4 



5 
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Table 2 



Bi — I Unlcer t -CX A 

z 



o 



^ J(— i Unker \ - 




OTHP 



«C-8 Linker 



CondfEtons 



Nucteoph'Ba ArXH Yield * 




NaH, DMF 25*C 7-tii8uorDin8thy)-4-qufno(2ne-(hrol 04% 

NaH, THF 25«C 74rifluoiomGflhyM-qulnolIne4hldl 47% 

NaH, DMF 25»C 7-trtftuoroniethyM-qulnonRe-thtol 33% 

NaH.OMF25*C 7-ti1fluoroinethyl-quiRonn»4-ol ia% 

NaH, THF 25»C 5**^***"''^**"**y""^P*^'®"^ it«^ 
2-«arboxylIo acid ethyl estar 

NaH,OMSO,60*C 6-fluoro-2-4ifluomrmemyt- ^99, 

NaH, DMSO, 60*C e-fIuoio-2-methyf-qufiv4^l 20% 

NaH.THFZS'C faenzo(b]thlophen-7-«l 3% 



The second preferred chemical route (Scheme 2) uses the EHT 9376 compound 
which can be deprotected to the conesponding alcohol EHT 1302 in methanol 
with an acid source (MeOH, NCI) such as Dowex resin 50WX8-200 at a 
temperature comprised between 5'C and SO'C, typically around 25'C. 

Scheme 2: 
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In the thirxj preferred chemical route (Scheme 3) Intermediate 5 can be prepared 
5 ftom the silylated ether 4 (Sefkow, M.; Kaatz, H. Tetrahedron Lett, 1999, 40, 
6561-6562) with a base such as cesium cart>onate and 1 ,5-dibromopentane in 
dimethytfomnamide at SO^C (Scheme 3). 

Derivative 6 can be prepared ftom Intermediate 4 using sodium hydride. 7- 

trifluoromethyl-4-quinoline-thiol in dimethyiformamide at room temperature. 
10 Subsequent deprotection of silylated ether g using i7-tetrabutylammonium 

fluoride in tetrahydrofuran at room temperature led to alcohol 7 (scheme 3). 

MOM derivative 8 can be obtained from alcohol 7 with sodium hydride, and 

methyidiloromethyl ether in tetrahydrofuran at room temperature. 

Chloro and mesylate derivatives S[ and 10 can be prepared from alcohol 7 using 
15 methanesulfonyi chloride and triethylamine in dichloromethane at room 

temperature. 

Finally morpholino and /V-methylpiperazine derivative H and 12 can be obtained 
from mesylate 10 using respectively morpholine or A/-methylplperazine in 
dichloromethane at reflux (scheme 3). 

20 

ScliemeS 
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'a 




I" 
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a) TBDMSCl, CH.Cb. TEA. RT. b) Csfio,. DMF, dttHomopemane SO-C . 
and a pham^ceutioally acceptable vehtete or support. 
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The compositions of this invention may contain physiologically acceptable 
diluents, fillers, lubricants, excipients, solvents, binders,, stabilizers, and the lllce. 
Diluents that may be used in the compositions include but are not limited to 
dicalcium phosphate, calcium sulphate, lactose, cellulose, kaolin, mannitol, 
sodium chloride, dry starch, powdered sugar and for prolonged release tablet- 
hydroxy propyl methyl cellulose (HPMC). The binders that may be used in the 
compositions Include but are not limited to starch, gelatin and fillers such as 
sucrose, glucose, dextrose and lactose. 

Natural and synthetic gums that may be used in the compositions include but are 
not limited to sodium alginate, ghatti gum, carboxymethyl cellulose, methyl 
cellulose, polyvinyl pyrrolidone and veegum. Excipients that may be used in the 
compositions include but are not limited to microcrystalline cellulose, calcium 
sulfate, dicalcium phosphate, starch, magnesium stearate, lactose, and sucrose. 
Stabilizers that may be used include but are not limited to polysaccharides such 
as acacia, agar, alginic acid, guar gum and tragacanth, amphotsics such as 
gelatin and synthetic and semi-synthetic polymers such as cart3omer resins, ^ 
cellulose ethers and carboxymethyl chltin. 

Solvents that may be used include but are not limited to Ringers solution, water, 
distilled water, dimethyl sulfoxide to 50% in water, propylene glycol (neat or in . 
water), phosphate buffered saline, balanced salt solution, glycol and other 
conventional fluids. 

The dosages and dosage regimen in which the compounds of formula (I) are 
administered will vary according to the dosage form, mode of administration, the 
condition being treated and particulars of the patient being treated. Accordingly, 
optimal therapeutic concentrations will be best determined at the time and place 
through routine experimentation. 

The compounds according to the invention can also be used enterally. Orally, the 
compounds according to the invention are suitable administered at the rate of 
100 pg to 100 mg per day per kg of body weight. The required dose can be 
administered in one or more portions. Peroral administration, suitable forms are. 
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for example, tablets, gel. aerosols. - pills, dragees. syrups, suspensions, 
emulsions, solutions, powders and granules; a preferred method of 
administration consists In using a suitable fonn containing from 1 mg to about 
500 mg of active substance. 

The compounds according to the Invention can also be administered parenterally 
In the form of solutions or suspensions for Intravenous or Intramuscular 
perfusions or injections. In that case, the compounds according to the Invention 
are generally administered at the rate of about 10 pg to 10 mg per day per kg of 
• body weight! a prefenred method trf administration consists of using solutions or 
suspensions containing approximately from 0.01 mg to 1 mg of active substance 
per ml. 

The compounds of fomrjula (I) can be used In a substantially similar manner to 
other known anti-tumor agents for treating (both chemopreventlvely and 
therapeutically) various tumors or to other known agents for treating ocular 
diseases and especially anti-retinopathic or anti-arthrltls agents. For the 
compounds of this invention, the dose to be administered, whether a single dose, 
multiple dose, or a dally dose, will of course vary with the particular compound 
employed because of the varying potency of the compound, the chosen route of 
administration, the size of the redpient. the type of disease (cancer, and In such 
a case the type of tumor, arthritis, ocular^lseases and especially retinopathies, 
and in such a case the type of retinopathy, especially dIabeUc retinopathy, retinal 
degenerative diseases. Age-Related Macular Degeneration (ARMD)) and the 
nature of the patient's condition. The dosage to be administered is not subject to 
definite bounds, but It will usually be an effective amount, or the equivalent on a 
molar basis of the phamiacologlcally active free fomi produced from a dosage 
formulation upon the metabolic release of the active drug to achieve its desired 
phamiacological and physiological effects. An oncologist skilled in the art of 
cancer treatment or a doctor skilled In the art for ocular-diseases, diabetes or 
arthritis treatment will be able to ascertain, without undue experimentation 
appropriate protocols for the effective administration of the compounds of this 
present Invention, such as by referring to the eariier published studies on 
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compounds found to have anti-tumor, anti-angiogenic- and especially antl- 
retinopathic or anti-artiiritis properties. 

According to anotlier aspect, the present invention relates to a method for the 
treatment of a disease associated with abnormal cell proliferation, comprising 
administering to a patient in need of such treatment an effective amount of at 
least one compound of general formula (I) as described above. 

Preferred compounds for use according to the Invention include any sub-group 
as defined above, and. as specific examples, the following compounds: 

2-(Tetrahydro-pyran-2-yloxymethyl)-5-[5-(7-trifluoromethyl-quinolin-4-yloxy)- 
pentyloxy]-pyran-4-one (EHT 3788) 

S.[5.^6-Fluoro-2-methyl-quinoIin-4-yioxy)-pentyloxy]-2-(tetrahydro-pyran-2- 
yloxymethyl)-4/^pyran-4-one (EHT 1 593) 

5-[5-(6-Fluoro-2-trifluoromethyl-quinolln-4-yIoxy)-pentyloxy]-2-(tetrahydro-pyran- 
2-^x^ethyl)-4A*-pyran-4-one (EHT 1074) 

5-[5-(7-Propyl-quinolin-8-yloxy)-pentyloxy]-2-(tetrahydro-pyran-2-yloxymethyl)- 
4H-pyran-4-one (EHT 5810) 

6,8-Dichloro-4-{5-[4-oxo-6-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-3-yloxy]- 
pentyloxy}-naphthalene-2-carboxylic acid ethyl ester (EHT 0470) 
5-I5-(Benzo[6]thiophen-7-yloxy)-pentyloxyl-2-(tetrahydro-pyran-2-yloxymethyl)- 
4H-pyran-4-one (EHT 6060) 

2-(Tetrahydro-pyran-2-yloxymethyl)-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)- 
pentyloxy]-4H-pyran-4-one (EHT 9376) 

2-(Tetrahydro-pyran-2-yloxymethyl)-5-[4-(7-trifluoromethyl-quinolin-4-ylsulfanyl)- 
butoxy]-4H-pyran-4-one (EHT 4745) 

2-(Tetrahydro-pyran-2-yloxymethyl)-5-[6-(7-trifluoromethyl-quinoIin-4-ylsulfanyl)- 
hexyloxy]-4H-pyran-4-one (EHT 6271) 

2-Hydroxymethyl-5-[5-(7-trifluoromethyl-quinolin-4-ylsulfanyl)-pentyloxy]-4H- 
pyran-4-one hydrochloride salt (EHT 1302) 
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A further object of this invention is the use of an Pff«^!„ 

disease, or before earty onset or _ / ^ ""^ ^^ges of a 

™.as.aste.The.ern,Uner^r>earo Z T "^"^"^ 
Of the burten h a oatlen. 1^ '•««'9na.es in particular a reduction 
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cancer., ovarian cancer, pancreas cancer, lung cancer, breast cancer, liver 
cancer, head and necic cancer, colon cancer, bladder cancer, non-HodgkIn 's 
lymphoma cancer and melanoma. 

The compounds may be administered according to various routes, typically by 
injection, such as local or systemic injection(s). Intratumoral injections are 
preferred for treating existing cancers. However, other administration routes may 
be used as well, such as intramuscular, intravenous, intradermic, subcutaneous, 
etc. Furthermore, repeated injections may be performed, if needed, although it is 
believed that limited injections will be needed in view of the efficacy of the 
compounds. 

A further object of this invention is a composition for reducing cancer cell 
proliferation by administering in a subject having cancer an effective amount of 
compound of formula (I) as defined above. 

A further object of this invention is a. composition for treating metastatic cancers 
by administering In a subject in need of such treatment an effective amount of 
compound of formula (I) as defined above. . 

A further object of this invention is a composition for treating a eye-disease by 
adrslnistering in a subject in need of such treatment an effective amount of 
compound of formula (I) as defined above. 

A further object of this invention is a composition for treating arthritis by 
administering in a subject In need of such treatment an effective amount of 
compound of formula (I) as defined above. 

A ftirther object of this invention is the use of a compound as defined above for 
the preparation of a pharmaceutical composition for treating metastatic cancers 
or for redudng cancer cell proliferation. 
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ine preparation of a pharmaceutical comDo^Hnr. f«r 4^ *• 
A further object of this Invention is the use of « rv>r««« ^ 

jr: rr "~ *' 

scope of this application. "^^^"'^ 



scope of this application. 
LEGEND TO THE FIGURES 
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S 10' cells were seeded In 24^«ell plates in 03% anar^„,»- ■ 
supplemented with the desfa„=.«H asar-containing medium 

incubation at 3rc o«ur °' 7 days of 

37 c. pictures were taken of each vveH and were analyzed using 
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« - the ImageJ image analysis software. In particuiar, clone size and number were 
calculated. The data were analyzed using GraphPad Prism, and IC50 was 
calculated. Results displayed on the graph are mean ± SEM of 1 to 3 
experiments. 

5 

Figure 4: Dose response curves for HCT116 cells grown in soft agar (clone 
number/clone size). 

Figure 5: Anti-proliferative effect of EHT 9376 and Its reversibility on HCT116 

10 cells measured by MTT. 

Cells were grown with medium with or without 1 [iM L651582 (left) or EHT 9376 
(right). After 3 days of treatment, the compound medium in one set of cells was 
removed and replaced with regular growth medium. On the designated days, the 
numl>er of viable cells was determined by the MTT cell proliferation assay. 

15 Results were normalized against the untreated control, highest line: untreated, 
medium iine: compound removal at day 3, lowest line: 7-day treatment. Values 
are the mean ± SEM of duplicate experiments. 

Figure 6: Migration of MDA-MB-231 cells In the presence of various 

20 concentrations of L651 582, and EHT 9376. 

5 10"^ MDA-MB-231 cells, resuspended in culture medium with or without Fetal 
Bovine Serum (FBS), were seeded In the upper Boyden blind well on top of 8 pm 
pore-sized filters. The ability of cells to migrate through the filter was assayed In 
the absence or presence of FBS in the lower Boyden well. After incubation at 

25 37'*C for 16 hours, the medium was removed and replaced with calcein 
containing medium. After labelling, cells were washed and resuspended in HBSS 
and fluorescence was read in a fluoroskan. Fluorescence values were 
normalized against the fluorescence obtained for the 1% DMSO control. The 
data plotted are the means + SEM for 2 wells under the different conditions. 
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Figure 7: Influence of various compounds on in vitro tubule formation. 



HMEC1 cells were plated on MatrigeKwated wells as d««.rih.H ■ 
and methods. Cultures were photogiaphed "^"^ ""^ 
"total tubule length- and -number ofZt^o!!' °' 
.he AngtoSys software and data were atled ^ n "^'"^ 
calculatfon. "me retlos ,C50 te^m ' ' '"^ 

.o«ed . the above bar oreph^'Jar ZZTlr. ^mT. T 
experiments peribrmed In duplicate. " ^ *° « 
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Example 21 discloses the biotogioal activity of the compounds. 
E RParation of FHT 37ii« Ff^ T^p T ^ r iiT ehto^™ 

" " "" " " ' " '—-. .IMI Iff ., 

in 20 mL of DMF. Cs^COa (5 04 a 15 5 mmn.^ ^' ^'^ '"'"^'^ 

aa. mmoi, ^ sea^d tuVe w:s^h^:rg:r j^fhTrr 

was obtained (5.30 g. 91 «/« yield). ^ ^ 

The structure of compound ex 1 Is presented below: 
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MW: 375.25; Yield: 91 %; Yellow solid; Mp: 140.3 °C. 
Rfi 0.36 (CHaCla.ethyl acetate = 8:2). 

^H-NMR (CDCl3,5): 1.53-1.84 (m, 12H, 6XCH2). 3.52-3.57 (m. 1H. OCH2). 3.77-^ 
3.84 (m, 1H. O-CH2). 4.30 (d. Jba = 14.6 Hz, 1H. OCH2). 4.48 (s. 2H. OCH2). 
4.60 (d. Jab = 14.5 Hz. 1H, OCH2), 4.70 (t. J = 3.1 Hz. 1H. OCHO). 5.07 (s. 2H. 
BrCH2). 6.51 (s. 1H, -C=CH-), 7.36-7.42 (m. 4H, Ar-H), 7.53 (s. 1H. -C=CH-). 
MS-ESI m/z (rel. int): 374.9-376.9 ([MHf, 100). 
HPLC: Method A. Detection UV 254 nm, RT= 5.73 min. 

General orocedurRs. 



Method A (In THF): 



In a 25 mL round-bottom flask equipped with a magnetic stirrer and under an 
Inert atmosphere were charged successively one equivalent of NaH (60 % In 
mineral oil), anhydrous THF (10 mL) and the monomer to be deprotonated (250 
mg). The reaction mixture was abandoned until no evolution of gas was 
observed (between 3 and 5 hours). A solution 1 M of 5-(5-bromo-pentyloxy)-2-; 
(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one 1 in THF (1 eq) was added and : 
the reaction mixture was stinted 12 h at room temperature. The reaction mixture 
is evaporated in vacuo, the crude product Is purified by a wash with a solution of 
aqueous NaOH 2N and/or by flaschromatography on silica. 

Method B (In DMSO): 

In a 50 mL round-bottom flask equipped with a magnetic stirrer and under an 
Inert atmosphere were charged successively one equivalent of NaH (60 % In 
mineral oil), DMSO (5 mL) and the monomer to be deprotonated (250 mg). The 
reaction mixture was heated at 60 "C for 3 hours. After cooling to room 
temperature, the 5-(6-bromo-pentyloxy)-2-(tetrahydro-pyran-2-yloxymethyl)-4/y- 
pyran-4.one 1 (1 eq) was added (in one time) and the reaction mixture was 
heated at 60 "C for 12 h. After cooling. 50 mL of dichloromethane was added. 
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the organic layer is waslied with, H2O (4x10 mL), dried over MgS04..filtered and 
evaporated in vacuo. The crude product Is purified by a wash with a solution of 
aqueous NaOH 2N and/or by flaschromatography on silica. 

Example 2a: 2-(Tetrahvdro-Dvran-2-vl o xvmethvlV.5-f5-f7-trifluQrDmethvl-oufnQlin.. 
4-vloxvVDentvloxvl-pvr an-4-one (EHT 3788V 

The compound was prepared according to method A with 7-trifluoromethyl- 
quinolin-4-ol (0.25 g. 0.12 mmol). After purification by chromatography on silica 
using as eluent CH2Cl2:MeOH = 95:5 a beige solid EHT 3788 (0.11 g, 18 % 
yield) was obtained. 

The structure of compound ex 2a Is presented below: 

F 



MW: 507.50; Yield 18 %; beige solid. 

^H-NMR (CDCI3, 6): 1.50-2.12 (m. 12H. BxCHz). 3.50-3.58 (m, 1H. CH2CW2O). 
3.75-3.85 (m, 1H. CH2CH2O). 3.96 (t. J = 7.0 Hz, 2H, OCH2), 4.27 (t. J = 7.0 Hz, 
2H, OCH2), 4.34 (dd, Jba = 14.4 Hz. J = 0.6 Hz, 1H. CH2O). 4.52 (dd. Jab = 14.4 
Hz. J= 0.6 Hz. 1H, CH2O), 4.73 (m, 1H. OCHO), 6.52 (d, J =0.6 Hz, 1H, -C=CH- 
). 6.83 (d, J = 5.7 Hz, 1H, Ar-H), 7.69 (s, 1H. -C=CH-), 7.68 (d, J = 9.6 Hz, 1H, 
Ar-H). 8.34 (m, 1 H. Ar-H). 8.83 (dd. J = 6.3 Hz. J = 5.6 Hz. 1 H. Ar-H). 

Example b: 5-r5-(6-Fluoro-2-methvt- a uinolin-4-vlnxvVDentvloxvV2-ftetrahvdm- 
pvran-2-vlQxvmethvlV4 H-Dvran-4>one (EHT iSQ.-^) 

The compound was prepared according to method A with 6-fluoro-2-methyl- 
qulnolin-4-ol (0.25 g, 1.41 mmol). After purification by chromatography on silica 
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using as eluent heptane:AcOEt 9:1 a brown oil EHT 1593 (0.13 g. .19.5 % 
^eld) yNas obtained. 

The structure of conripound ex 2b Is presented below: 




MW: 471 .52; Yield 1 9.5 %; Brown oil. 

^H-NMR (CDCis, 6): 1.50-2.02 (m, 12H, OxCHa). 2.69 (s, 3H. CH3). 3.50-3.58 (m, 
10 1H, CH2CH2O), 3.75-3.85 (m, 1H, CH2CH2O), 3.68 (t, J = 6.3 Hz, 2H, OCH2), 

4.21 (t, J = 6.3 Hz, 2H, OCH2), 4.34 (dd. Jba = 14.4 Hz, J = 0.6 Hz, 1H, CH2O), 

4.53 (dd. Jab = 14.4 Hz. J - 0.6 Hz, 1H, CH2O), 5.32 (m. 1H, OCHO). 6.52 (s. 

1H. -C=CH-), 6.63 (s, 1H. Ar-H), 7.38-7.46 (m. 1H, Ar-H), 7.60 (s, 1H, -C=CH-). 

7.74 (dd, J = 6.3 Hz. J = 2.7 Hz, 1H, Ar-H), 7.93 (dd, J = 6.3 Hz, J = 5.1 Hz, 1H, 
15 Ar-H). 

MS-ESI m/z (rel. Int): 472.1 ([MH]*, 90). 388.0 (15). 295.1 (100). 227.0 (15). 
211.1 (10), 178.0(45). 

HPLC: Method A, detection UV 254 nm, EHT 1593 RT = 4.62 min, peak area 
95 7% 

20 

Exemole 3: 5-r5-(6-Fluoro-2-trifluoromethvl-aulnolin-4-vloxvVDentvloxv1-2- 
(tetrahvdro-pvran-2-vloxvmethvn^H-Dyfan-4-one (EHT 1074). 

The compound was prepared according to method B with 6-fluoro-2- 
25 triauoromethylrquinolln-4-ol (0.26 g, 1.08 mmol). After purification by 
chromatography on silica using as. eluent CH2Ct2:MeOH = 98'.2 a grey solid EHT 
11174 (0.07 g, 12 % yield) was obtained. 
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The structure of compound ex 3 is presented below: 




MW: 525.49; Yield: 12 %; grey solid. 

^H-NMR (CDaCI. 8): 1.50-1.92 (m. 8H. 4xCH.). 1.92-2.12 (m. 4H. 2xCH.) 3 52- 
3.59 (rn. 1 H. CH.O). 3.83-3.90 (m. 1H. CH.O). 3.97 (t. J = 6.3 Hz. 2H. OCH^O). 
4.32 (t. J = 5.7 HZ. 2H. OCHaO). 4.34 (dd. . 14.4 H^ J . 0.6 Hz 1H 
=CCHaO), 4.53 (dd. = 14.4 Hz, J ^0.6 Hz, 1H. =CCH.O). 4.72 (t. J = 3.0 Hz' 
1H OCH.O). a.52 (d. .= 0.6 Hz. 1H. -CH=). 7.06 (s. 1H. Ar-H). 7.56 1H. 
H) 7.61 (s. 1H. -CH=). 7.85 (dd. J = 9.3 Hz. . = 3.0 Hz. 1H. Ar-H). 8.16 (dd. J = 
9.3Hz.J=5.1Hz.1H.Ar-H). 



■Exemple 4- 5-rfi-r7-Prr.py|,n„in^,i^^_y^^, 
y!oxvmethvl>-4/-/-Dvran- ^n6 (^HT HMC.) 



^ran-2- 



The compound was prspared acoordl,^ to method B with 7-p,„py,.„ulno«n*o. 
(0.25 g 1.33 mmol). After purificatfon by eh«,matog.aphy on sllioa using as 
e^nt CHaCfc:M0OH = 98:2 a ol. EHT SB10 (0.16 g, 25 % yle-d, wa 



Structure of compound ex 4 is presented below: 
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MW: 481.58; Yield: 25 %; Green oH. 

^H-NMR (CD3CI. 5): 1 .00 (t. J - 7.2 Hz. 3H. Me), 1 .50-1 .92 (m, 1 0H, 5xCH2). 

5 1 .92-2.10 (m, 4H. 2XCH2). 2.84 (t. J = 7.2 Hz, 2H, ^C-CHaCHzCHg). 3.52-3.59 
(m, 1H. CH2O). 3.83-3.90 (m. 1H. CH2O). 3.94 (t. J = 6.6 Hz, 2H, OCH2O), 4.32 
(t, J = 6.6 Hz. 2H, OCH2O). 4.34 (dd. Jba = 14.4 Hz. J = 0.6 Hz, 1 H, =CCH20), 
4.52 (dd. Jab « 1 4.4 Hz, J = 0.6 Hz. 1 H. =CCH20), 4.73 (t. J = 3.0 Hz. 1 H, 
OCH2O), 6.52 (d. J s 0.6 Hz, 1 H, -C=CH-). 7.33 (dd, J = 8.1 Hz, J = 4.2 Hz, 1 H. 

10 Ar-H), 7.38 (d, Jba = 8.4 Hz, 1 H, Ar-H), 7.50 (d, Jba = 8.4 Hz, 1 H, Ar-H), 7.59 (s, 
1 H, -C=CH-), 8.09 (d, J = 1 .8 Hz, 1 H, Ar-H), 8.1 6 (dd, J ^ 4.2 Hz. J = 1 .8 Hz. 1 H, 
Ar-H). 

Exemple 5: 6.8-Dlchloro-4-l5-r4-oxo-6-ftetrahvdro-Dvran-2-vloxvmethvn-4f/- 
15 Pvran-3-vloxvVDentvloxv^naphthalene-2-carbQxvllc acid ethvl ester (EHT 0470). 

The compound was prepared according to method A with 6,8-dichloro-4- 
hydroxy-naphthaIene-2-carboxylic acid ethyl ester (0.25 g, 0.88 mmoi). After 
purification by chromatography on silica using as eluent CH2Cl2:MeOH = 98:2 an 
20 amber oil EHT 0470 (0.085 g, 1 7 % yield) was obtained. 

The structure of compound ex 5 is presented below: 
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MW: 579.47; Yield: 1 7 %; Amber oil. 

'H^MR(CD,CI, 5): 1.47 ft J= 7.2 3H, Me), 1.50-1.92 (m, 8H, 4xCH.), 1.92- 
2.10 (m, 4H. 2XCH.), 3.62^.59 (m. 1H. CH.O), 3.83-3.90 (m. 1H, CH^) 3 96 ft 
^= e.3 HZ. 2H, OCH.O, 4.23 .= 6.3 Hz, 2H. OCH^, 4.34 (dd,^ = ,4 4 

14.4 H^ 7= 0.6 HZ. 1H, =CCH.O), 4.73 (,. J = 3.0 Hz. 1H. OCH,0). 6.52 (d " = 
0 6 H^ 1H, -C=CH.), 7.46 (d. ./ = 1.2 Hz. 1H, Ar-H). 7.60 (s. 1H. -C=CH-) 7 62 
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Exemple 



Y|oXYmethvlV4A/-pvran- ^ne (EHT fin«n) 

^ compound «as prepaid acoo-dlng to ™mod A w«h benzot/,W,iophen.7.ol 
ir , ^? r™'^" ^'"^'^Phy on Silica using as 



20 The stmoture of compound ex 6 Is presented belovK 
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MW: 444.54; Yield: 3 %; Yellow oil. 

2H. OCHa). 4.34(dd. ^= 14.4 Hz. J= 0.6 Hz. 1H. CH.O). 4.64 (dd. ./^ = 14 4 
J = 0.6 Hz. 1H. CH^). 4.72-1.77 (m. 1H. OCHO), 6.52 (d. J 1 0.6 Z 1H 
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C=CH-). 6.70 (d. J = 5.4 Hz. 1 H. Ar-H). 7.53 (d. J = 5.4 Hz. 1 H. Ar-H). 7.59 (s. 
IN, -C=CH-). 7.68 (d. J= 5.4 Hz. 1H, Ar-H), 8.57 (d. J = 5.4 Hz. 1H, Ar-H). 

Exemple 7: 2-rretrRhvdrn-pvmn-2-vloxvmethv»V.'.-r.R-/7-». i fluoromAthY i-q..inoKr^ 
5 Vlsulfanvl)-Dentv»Qxv1-4/^ -Dvran-4-nnft f eHT 9376), 

The compound was prepared according to method A with 7-trifluoromethyl- 
qulnollne-4-thtol (0.25 g. 1.09 mmol). After purification by chromatography on 
silica using as eluent CHzCkiMeOH = 99:1 a yellow solid EHT 9376 (0.27 g, 47 
10 % yield) was obtained. 

The structure of compound ex 7 is presented below: 
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MW: 523.57. Yield: 47 %; Yellow solid; Mp = 86.4 'C. 

^H-NMR (CD3CI. 8): 1.49-1.90 (m. 12H. exCH^). 3.16 (t. J = 7.2 Hz. 2H. CH2S). 
3.50-3.58 (m. 1H. CH2O). 3.83-3.91 (m, 1H. CH2O). 3.91 (t. J = 6.3 Hz. 2H, 
CH2O). 4.33 (dd. ^BA = 14.4 Hz. J = 0.6 Hz. 1H. CH2O). 4.62 (dd, J^a = 14.4 Hz, J 
= 0.6 Hz. 1H. CH2O). 4.73 (m. 1H. OCHO). 6.52 (s. 1H. -C=CH-). 7.28 (d, J = 
4.8 Hz. 1H. Ar-H). 7.58 (s. 1H. -C=CH-). 7.72 (dd. J = 8.7 Hz. J.^ 1.8 Hz. 1H. Ar- 
H). 8.25 (d. J=: 8.7 Hz. 1H. Ar-H), 8.37 (s. 1H. Ar-H). 8.80 (d. J= 4.8 Hz 1H Ar- 
H). ' ' 

25 Synthesis of EHT f ht 6271. EHT 13Qg 

sm2^ 
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The compound was prepared accorting to the above genemi p,«cedu« using 
54iydrox)^2.(tetrahydro^,yran-2-yloxymethylH«i.yran-4^ne (100 g 442 
-nmoO. C8^ (1.68 g. 4.86 mmol) and 1,4<nbn>mobutane (2.00 mi. 16 7 
nimo.) The sealed tube was heated at ao«C for 2 h 30. A vvhlte solid 2 was 
obtained (1 .14 g, 71 % yield). 

The stnicturs of compound ex 8 is presented below. 




IMW: 361.23; Yield: 71 %. White solid. IWp = 71 5 'c 

'H.NMR(CDCI.sj: 1.4^l.gi („. «„. 3xCH,), 1.81-2.10 (m, 4H, 2xCH.), 3.48 (t, 
^- 6.6 Hz. 2H. BrtSH.). 3.50-3.59 (m. 1H, OCH.), 3.76-3.88 (m, 1H. OCH.) 3 92 
IS (t. ^ = 6.1 2H. OCH,). 4.32 (d, = 14.4 Hz. 1H. =CcU 4 61 (fT- 

r-Trifluoromethyl-4-quinoline-thiol (0.19 g, 0.87 mmol) was charged In a 25 mL 
^und-bottomed flasK equipped w«h a magneUc stiner 1 urjf^ 

""^ '"""'^ After 30 min a solution of 5^4-bmmI 

butoxy).2Ktet,ahydaH.y«n-2-yloxymethylM/^py,a„-4K,„e 2 (0 30 g 0^ 
mmol) was added a. n,om .emperaU,re. The reaoBon mixture was stined'for 2 h 
at ™om tempemtu,e. The reaction mixture was poured in 200 mL of H.O 
extracted with AcOE. (3 x 75 mL). TT,e organic layer was washed with brine (4 ^i 
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250 mL). dried over MgS04. filtered and evaporated to dryness. The crude, 
compound was recrystallized in diethyl ether to give after filtration EHT 4745 
(271 mg, 64 % yield) as a yellow solid. 

5 The structure of compound ex 9 is presented below: 



15 




MW: 508.55; Yield: 64 %; Yellow pale solid; Mp: 97.3 "'C (dec). 
10 0.12 (AcOEt). 

^H-NMR (CD3CI. 8): 1.45-1.92 (m. 6H, SxCHa). 1.98-2.12 (m. 4H. 2XCH2). 3.19- 
3.28 (t. J - 6.8 Hz. 2H. CH2S). 3.52-3.59 (m. 1H. CH^O). 3.92-4.01 (m. 1H. 
CH2O). 4.32 (dd. Jba = 14.4 Hz, J = 0.5 Hz. 1H. =CCH20). 4.52 (dd, = UA 
Hz, J = 0.5 Hz. 1H. =CCH20), 4.72 (t. J = 3.1 Hz. 2H. OCH2O). 6.52 (s. 1H. - 
OCH-), 7.32 (d. J = 4.8 Hz .1H. Ar-H). 7.59 (s. 1H. -C=CH-), 7.71 (dd. J = 8.8 
«2. J = 1 .7 Hz. 1 H. Ar-H). 8.24 (d. J = 8.8 Hz. 1 H. Ar-H). 8.36 (s. 1H. Ar-H). 8 80 
(d. J =4.8 Hz, 1H. Ar-H). 

MS-ESI m/z(jel int.): 510 ([MH]*. 30), 426 (100). 

HPLC: Method A. detection UV 264 nm. EHT 4745 RT = 5.33 min. peak area 
20 99J9 %. 



l-2-(tetrahvdrD-Dvran-2-Yloxvmethvl)-4H-pvran, 



5-Hydroxy-2-(tetrahydro-pyran-2-yloxymethyl)-4H-pyran-4-one (1.50 g, 6.60 
wntol) was charged in a 30 mL sealed tube equipped with a magnetic stinger and 
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r«o«K . ^ ^' ^'"^'^ ^^'^ successively added. The 

react.on mixture was stirred 2 h at 60-C. After evaporatior, of DMF the c Jde 
a>mpound was purified by column chromatography (SIO. CH.CI.:AcOe^ 
to give after evaporation 5-(6-b,omo.hexyIoxy)-2.(tet.^hydro-pvran^2 
yloxymethylMA/-pyran-4.,ne 3 as an oil (190 mg. 62 o/„ yL) 

The structure of compound ex 10 is presented below: 
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MW: 389.28; Yield: 52%; OH. 

l'^TJr':.V "°'' "" = BK=H., 

-CaHK». 4.74-,.79 (m. ,H. OC«0). 6.54 (s. 1H. ^==CH.), 7.60 (a, 1H. -cIch: 
MMSI m4(rBl. Int): 389-381 flMHT. 97-100). 

■4-vis»lfenylVhBxvio»^».n..^n-.„P- ^^^J.^ JimaidiDslia: 

7-Tril,uoromettvl-4^u.noline-«,iol (0.62 g, 2:70 mmol) was cha-sed in a SO mL 
~und.bom.med flask equipped wKh a magne«o sti^r and Ler J' 
atmosphere. Anhydrous DMF (20 mL) and M»H ^- • 
3 7n m™„n ' " disperston in oil (110 ma 

h^, T^r" -"O^- After 30 mm a solution of S^lbn^Z 

hexy^oxy)-2.(,e,.hydro-py^n-2-yloxymethylH^y^no 3 (1.00 g T^ 
mmoo was added at room temperature. TUe reac«on mb*,re Js^J'Jf, 
at room tempereture. "^.e reaction mixture was poured In 200 mL of HaO 
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extracted with AcOEt (3 x 80 mL). The organic layer was washed with brine (2 x 
20 mL), dried over l\/IgS04, filtered and evaporated to dryness. The crude 
compound was purified by column chromatography (SiOa, CHaClarMeOH = 98:2 
to 9:1) to give after recrystallisation in diethyl ether EHT 6271 (370 mg, 33 % 
5 yield) as a white solid. 

The structure of a>mpound ex 1 1 is presented betow: 
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MW: 537.59; Yield: 33 %; White solid; Mp: 67.8 «»C. 
RiS 0.20 (EtOAc). 

^H-NIWIR (CDCb, 8): 1.66-1.90 (m. 14H, 7xCH2). 3.13 (t. J = 7.3 Hz, 2H. CHaS). 
3.53-3.57 (m. 1H. O-CH2), 3.79-3.84 (m, 1H. O-CH2). 3.88 (t. J = 6.4 Hz. 2H, 
15 CH2O). 4.32 (d, Jba = 14.4 Hz. 1H. O-CH2). 4.52 (d. Jab = 14.4 Hz. tH. O-CH2), 
4.37 (s. 2H, CH2O), 4.72 (t, J = 3.0 Hz, 1H. CH). 6.51 (s. 1H. -C=CH). 7.26 (d. J 
= 4.8 Hz. 1H. Ar-H). 7.56 (s. 1H, -C=CH). 7.71 (dd, J = 8.8 Hz. J « 1.7 Hz, 1H. 
Ar-H). 8.24 (d. J - 8.7 Hz. 1H. Ar-H); 8.36 (s. 1H. Ar-H), 8.79 (d. J= 4.8 Hz. 1h! 
Ar-H). 

20 MS-ESIm^z(rei. int.): 538.0 ([MHf, 100). 

HPLC: i\/Iethod A. detection UV 254 nm. EHT 6271. RT = 5.80 min, peak area 
99.8%. 

gxemple m 2-Hvdroxvmethvl-5-r5-f7-t rifluoromethvl-auinolin-4-v!RiilfeinY i )- 

25 pentvloxv1-4H-Dvran-4-Q n6 hydrochloride salt (EHT 130?) 

EHT 9376 (40.6 mg, 0.0077 mmol) was charged in a 5 mL vial equipped with a 
magnetic stin-er. 2 mL of MeOH and activated DOWEX (50WX8) (50 mg) were 
added. The reaction mixture was stirred 2 h at it)om temperature. The 
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suspension was filtered and the precipitate was wasl^d with a solution of 
MeOHrHa 1M = 9:1. After evaporation a viscuous yellow pale oil EHT 1302 (7 
mg, 1 9 % yield) was obtained. 
The structure of compound ex 12 Is presented below: 
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MW: 476.91 (HCI salt); Yield: 19 %; Yellow pale oil 

^H-NMR (CD3OD, 8): 6 1.60-2.00 (m. 6H. 3xCH.). 3.42 (t. J = 7.I Hz. 2H. CHaS) 
3.83 (t. J = 6.8 Hz. 2H. CH.O). 4.31 (s. 2H. CH^H). 6.38 (s. 1H. -C^H-) 7 92 

d T^^TT ' = A-H).' 8.67 

(d. J = 8.8 Hz. 1H. Ar-H), 8.88 (d. J = 6.0 Hz, 1H. Ar-H) 

"CNIWR (CD3OD): 176.79. 170.72. 166.95. 148.95. 144.63. 144 54 136 76 
136.68. 136.30. 128.86. 127.64. 126.16. 122.62. 120.24. 120.18. 1^8 24 11 70 
70.40. 61 .06. 32.84. 29.44. 28.34. 26.42. ' 
MS-ESI m^z (rel. Int.): 439.96 ([MH]*. 100). 306.08 (10) 

HPLC: Method A. detection UV 264 nm. EHT 1302 RT . 4.63 min. peak area 



Tdimethvl-fiilfl^^Yl^^.yyT^T.t^^Y|^ 
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^Xemple 13: 5-(5-Rmm o,DentvlnvY),'?-(fert'-btJfvl-r 
DVran-4-nnft A 

2-(terf^utyl-dimethyl-sllanyloxymethyl).5-hyd«.x/-tM.pyran-l^ne x (1 60 a 
5.85 mmol) was cha-sed In a 100 mL round-bottomed flask equlpped with a 
magnet, stin^r and under inert atmosphe™. AnhW«.us DMF (2a mL) and 
Cs^COa (2.10 g. 6.44 mmol) were successively added. After 5 mIn. 1 5- 
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dlbromopentane (2.39 mL. 17.55 mmoJ) was added via syringe at room 
temperature. The reaction mixture was lieated at 50**C for 3 h. After cooling and 
filtration DMF was removed In vacuo. The cmde oil wa.s purified by 
chromatography on silica using as eluent AcOEtcyclohexane - 20:80 then 
5 30:70. After evaporation. 5-(5-brDmo-pentyloxy)-2-(fert-butyI-dlmethyl~ 
silanyIoxymethyl)-4/y-pyran-4-one 4 was obtained (1.25 g; 63% yield) as a white 
solid. 

The structure of compound ex 13 is presentisd below: 




MW: 405.40; Yield: 53 %; White solid; Mp = 66.3 "C. 
R^: 0.65 (AcOEt:Cyclohexane = 50:50). 
15 ^H-NMR (CD3CI, 8): 0.1 1 (s, 6H. 2XCH3). 0.93 (s. 9H, 3XCH3), 1 .62-1 .68 (m. 2H. 
CH2). 1.79-1.97 (m. 4H. 2XCH2). 3.43 (t, J = 6.7 Hz. 2H, CHaBr). 3.88 (t. J = 6.4 
Hz. 2H, CH2O). 4.46 (s. 2H. CH2OSI). 6.50 (d, J = 0.6 Hz. 1H. -C-CH-), 7.54 (s. 
1H,-C=CH). 

''C-NMR(CDsCI): 174.58, 166.84, 147.81, 139.00. 111.71. 69.38. 61.21. 33.53. 
20 32.36,28.21,25.73.24.58.18-26,-5.48. 

^Q"^P'® 2-(fe/t-Butvl-dimethvl-silanvloxvmethv(V5-r5-(7-trifliinmmftfhYi- 

QUinoHn-4-vLsutfan viV.Dentvlnyv1-4H-Dvran-4-one.<^. 



7-TrifluoromethyI-4-quinoline-thiol (0.77 g. 3.37 mmol) was charged in a 100 mL 
round-bottomed flask equipped with a magnetic stinrer and under inert 
atmosphere. Anhydrous DMF (20 mL) and NaH 60% dispersion In oil (135 mg. 
3.37 mmol) were successively added. After 40 min a solution of 5-(5-bromo- 
pentyloxy)-2-(terf-butyI-dlmethyl-sllanyloxymelhyl)-4«-pyran-4-one 4 (1.24 g. 
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3.06 mmol) in 10 mL DMF was added Wa syringe at room temperature The 
reaction mixture was stimed for 2 h at ,X)om temperature. The reaction mixture 
was poured In 500 mL of HaO. extracted with AcOEt (3 x 150 mL). The organic 
layer was washed with brine (4 x 260 mL). dried over MgS04. filtered and 
evaporated in vacuo. The crude yellow solid was purified by chromatography on 
silica using as eluent AcOEtrcycIohexane = 50:50 then 60:40. After evaporation 

2-(fe/f-butyl-dlmethy|.sllanyloxymethyl)-5-[5-(7-trifluoromethyl^ulnolln-4. 
ylsulfanyI>pentyloxyHH-pyran-4.one 5 was obtained (1.27 g. 75 % yield) as a 
yellow solid. ^ / « 

The structure of compound ex 14 Is presented below: 
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MW: 553.71; Yield: 75 %; Yellow solid. 
R<J 0.31 (AcOEfccydohexane - 60:40). 

'H-NMR (CIHCI, a): 0.11 (s. 6H. 2XCH3), 0.93 (s, 9H, SxCH,), 1.60-1.78 (m 2H 
C.H,). 1.80-1.96 (m. 4H. 2XCH.). 3.15 (t. J = 7.2 Hz, 2H. CH.S), 3.89 (W = 6 2 
Hz, 2H. CHaO), 4.46 (s. 2H, CH.OSi), 6.51 (d, J = 0.8 Hz. 1H. -C=CH-) 7 26 (d 
J= 4.8 Hz. 1H. Ar-H), 7.53 (s, 1H, -C=CH), 7.71 (dd, J= 8.8 Hi^ J= 1 4 Hz 1h' 
Ar-H), 8.23 (d, J = 8.8 Hz, 1 H. Ar-H). 8.36 (s. 1H. Ar-H), 8.79 (d, J = 4.8 Hz.' IH." 

MS-ESI m/z (rel. Int.): 554.0 ([MH]*. 100). 

HPLC: Method A. detection UV254 nm. RT =6.57. 

^^^^ ^-^ 3-HydrOXVmethvl-5-r5-r7-frifl. t hvl-auinnl.'n,^^ ^o...f..>.. 

p^riMoxvM^Dvran-4-nn e (EHT SQnO) 
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In a 50 mL round-bottomed flask 2-(fert-butyl-dimethyl-sllanyloxymethyl>-.5-[6-(7- 
trifluofomethyl-quinolin-4-ylsulfanyl)-pentyloxyH/y-pyran-4-one 5 (1.20 g. 2.17 
mmol) was dissolved in 25 mL of THF. A solution of Ai-tetrabutylammonlum 
fluoride In THF (2.38 mL. 2.38 mmol) was added via syringe. The ractlon mixture 
was stirred 1 h at RT. The reaction mixture was evaporated in vacuo and the 
crude product was purified by chromatography on silica using as eluent 
CHaCbrMeOH = 95:5. After evaporation a yellow light solid EHT 5909 (0.73 g, 77 
% yield) was obtained. 

The structure of compound ex 15 is presented below: 




MW: 439.11; Yield: 77 %; Yellow pale solid; Mp = 133.2 (dec, AcOEt). 
Rfi 0.23 (CH2Cl2:MeOH = 95:5). 

^H-NMR (CD3CI, 8): 1.65-1.76 (m. 2H, CH2). 1.77-1.95 (m. 4H. 2XCH2). 3.14 (t. J 
= 7.2 Hz. 2H. CH2S). 3.86 (t. J = 8.2 Hz. 2H. CH2O). 4.12 (s broad. 1H. OH). 
4.49 (8. 2H, CH2OH). 6.52 (s. 1H. -C=CH-), 7.26 (d. J = 4.8 Hz .1H. Ar-H). 7.54 
(s. 1 H. -OCH-). 7.70 (dd. J = 8.8 Hz, J = 1 .7 Hz. 1 H. Ar-H), 8.22 (d. J = 8.8 Hz. 
1 H. Ar-H). 8.33 (s. 1 H. Ar-H). 8.74 (d. J = 4.8 Hz. 1 H. Ar-H). 
"C-NMR (CDaCI): 174.70. 167.23. 150.42, 148:56. 147.79. 146,39. 139.29. 
128.14. 127.50, 125.00. 121.89. 117.26. 111.98, 69.29. 60.81. 30.99, 28.55 
27.76. 25.40. 

MS-ESI m/z (rel Int.): 439.9 (([MHr. 100). 298.08 (5). 211 (10), 142.9 (5). 
HPLC: Method A, detection UV 254 nm. EHT 5909 RT = 4.60 min. peak area 
99.9%. 



40 



10 



15 



Exem ple 
/Isulfanvl 




igthQxv methvl-S-rs-/ 
ne (EHTPiRft] 



pyran-4-one EHT S909 m 10 o n 997 . rHo'iiyraxyj-^M- 

^ ^ changed in a 25 mL ihrea 

necked round bottom flask equipped with a magnetic stirrer and und~ . 
atniosphere. (a mt) and NaH (60% displon n^ To To l^ 
were added at reom tempereture. After the reactk„, mbcture wis ^^'^r Z. 

:ire r r ^ 

pourea in H2O (60 mL) and extracted with AcOEt (3 x 20 mL) Th*. 
-ayer was dried over MaSO. stored and evaporeted ,„ ^1 ^.^3 
P-oduct ««s pudfled by chrematog^phy on s,„ca using as eiuen. MeOH c^c, 



The structure of compound ex 16 Is presented below: 



20 



25 




MW: 483.50; Yield: 67 o/„; Yellow pale solid; Mp: 88.1 
R/- 0.42 (CH2Cl2:MeOH = 95:6) 

2H CH^X 4.37 (s. 2H. CH.O), 4.70 (s, 2H. CH^,. e.48 (s, 1H, -C=CH-,, 7^ 
(d. . = 4.8 Hz. 1H, Ar-H). 7.66 (s, 1H. ^H-,, 7.71 (dd. . = 8.8 Hz. J. 
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1H. Ar-H). 8.23 (d. J = 8.8 Hz, 1H, .Ar-H), 8.35 (s, 1H, Ar-H). 8.79 (d, J. = 4.8 Hz. . 
1H,Ar-H). 

MS-ESI fn/z(rel. int): 484.1 ([MH]*. 100), 255 (5). 

HPLC: Method A, detection UV 254 nm; EHT 2168 RT = 5.19 min. peak area 
5 99.9%. 

Example 17: Methanesulfonic acid 4-oxo-5-r5-(7-trifluoromethvl-Quinolin-4- 
visulfanvl)-pentvlQxv1~4H-DVfan-2-vimethvl ester 6. 

10 To a suspension of 2-hydroxymethyl-5-[5-(7-trifluorometh»yl-quinoiin-4-ylsulfanyl)- 
pentyioxy]-4H-pyran-4-one EHT 5909 (0.10 g, 0.23 mmol) in 4 mL of 
dicliloromethane at S'^C were added triethylamine (35 ^1, 0.25 mmol) and 
methanesulfonyl chloride (19.4 ^il, 0.25 mmol). The reaction mixture was stirred 
18 h at room temperature. DIchloromethane (20 mL) was added and the solution 

IS was washed with aqueous NaHCOa 10% (2x 30 mL). The organic layer was 
dried over MgS04, filtered and evaporated in vaaio. The crude product was 
purified by chromatography on silica using as eiuent CHaClzilVleOH = 98:2. After 
evaporation methanesulfonic acid 4-oxo-5-[6-(7-tiifiuoromethyl-quinolin-4- 
yisulfanyi)-hexyIoxy]-4H-pyran-2-yimethyl ester 6 (83 mg, 69 %) was obtained as 

20 a white solid. 

The structure of compound ex 1 7 is presented beiow: 




25 

MW: 517.54; Yield: 69 %; White solid; Mp = 122.1 'C (dec). 



Rf. 0.44(CH2Cl2:IVIeOH = 95:5). 
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H-NMR (CD3CI. 6): 1.63-1.78 (m. 2H...CH.). 1.80-1.95 (m. 4H. 2xCH.) 3 11 (s 
3H. MeS); 3.15 (t. . = 7.2 Hz. 2H. CH.S). 3.90 (, . . 6.2 Hz. 2H. CH O) I 8 
s^2H CH.OH). 6.52 (s. 1H. -C^CH-). 7.26 (C. . = 4.8 Hz .1H. Ar-H) 7 60 s 
1H. -C=CH.). 7.71 (dd. 8.8 H^ . = 1.8 Hz. 1H. Ar-H). 8.23 (d. .= 8 8 Hz 1H 

Ar-H).8.35(s.1H.Ar-H).8.79(d.J = 4.8Hz.1H.Ar-H). 
IWS-ESI/72/2(rel. int.): 517.81 ([MH]*. 100). 

HPLC: Method A, detection UV 254 nm RTs'snAmir, 

-fc^^t urn, iM - {5.04 prun, peak area 97.0 %. 

Exempfe 1 8- ?:Ch]omm«thYi-i^-f5^7.trifi. .^.^ 

peptvloxvl-4H-pvran-^ ne (EHJ 1 40^) 

.rsLTnT « T '""'""^ "''^^^ P-^-^-- 5909 

n^ead that afterthe reaction, the .bctu,. was evapo^ed to d..ess and ,et 18 

h at ^om temperature (a spontaneous reacUon between the mesylate and 
tnethylamine hydrochloride occun-ed) P,.rifi.otv. u 
^CHorw Ho-TCA occurred). Punflcation by preparative HPLC 

(CH3CH.HaO.TFA 1/1000 gradient) yielded to EHT 1494 (430/0) as a yellow solid. 

The structure of compound ex 18 Is presented below: 
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MW: 457.89; Yield: 43 %; Yellow solid; Mp: 38.2 -C. 
R/: 0.35 (CHaCfMeOHs 9:1). 

^H-NMR (CDCI,. 8): 1.70-2.00 (m. 6H, CH.), 3.26 (., J = 6.9 Hz. 2H. CH^S) 3 92 

Hz. 1H. Ar-H). 8.59 (s. 1H, Ar-H), 8.92 (m. 1H, Ar-H). 
MS-ESI m^(rel. inf.): 457.9-459.8 ([MHr 100) 

HPLC: Me«,od A. DetecSon UV 254 nn,. EHT 1494, RT = 5.39 min. p„«. 
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Exeiinple 19: 2-(4-Methv l-ptpftrayi n-1-vlmethviV5-r5-(7-trifluoromethvl-<iuinolin-4- 
vlsutfanvlV-Dentvloxvl-4ff-Dvran-4-one (EHT 7365) . 

5 Methanesulfonic acid 4-oxo-5-[6-(7-trifluoromethyl-quinolin-4-ylsulfanyl)- 
hexyloxy]-4H-pyran-2-ylmethyl ester 6 (82 mg, 0.16 mmol) in 1.5 mL of 
dichloromethane was cliarged in a 10 mL round-bottomed flask equipped witii a 
magnetic stirrer and under Nz atmospliere. l-IVIethylpiperazine (35.1 nl, 0.32 
mmol) was added via syringe and the reaction mixture was lieated at 45 "C for 2 

10 h 40. Tlie reaction mixture was evaporated to dryness, recrystallized in AcOEt, 
washed by EtzO. 40 mL of dichloromethane were added and the solution was 
washed with successively NaHCOs at 5% (40 mL) and brine (40 mL). The 
solution was dried over MgS04. filtered and e>^porated to give a pale yellow 
solid EHT 7365 (59 mg, 72 % yield). 

15 

The structure of compound ex 19 is presented below: 




F 
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MW: 521 .59; Yield: 72 %; Yellow pale solid; Mp: 1 12.6 ®C (dec). 
Rfi 0.26 (CH2Cl2:MeOH = 90:1 0). 

^H-NMR (CD3CI, 5): 1.61-1.79 (m, 2H, CH2-CH2-CH2), 1.82-1.98 (m, 4H, CHz- 
CH2-CH2), 2.31 (s, 3H. CH3N), 2.20-2.75 (m. 8H, CH2-M-CH2 and CH2-N(CH3)- 
25 CH2), 3.15 (t, J = 7.2 Hz. 2H. CH2S). 3.37 (s. 2H, =CCH2N), 3.89 (t, J = 6.2 Hz, 
2H. CH2O). 6.45 (s. 1H, -OCH-). 7.26 (d, J = 4.8 Hz ,1H, Ar-H). 7.56 (s, IN, - 
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C=CH-), 7.71 (dd. J = 8.8 Hz J = 1.7 Kb, 1H. Ar^). 8.23 (d, J = 8 8 Hz 1H Ar 
H).8.35(8,1H.Ar-H).8.79(d,J = 4.8Hz.1H.Ar-H) 8.8Hz. IH.Ar- 

HPLC. Method A. defection UV 2S4 nm. EHT 7365 RT = 4.12 min peak area 
98.4%, Impurity RT= 5.24, 1.6%. mm, peak area 
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temple 20: 2-Mnmhnll,^ .^- y|mathy L.;.fs-/7.. 
pentVloxvl-4W.nOTan-4.n pe fBHT 7 <«g) — 

Methanesullbnte acid 4K>xo-5-[6-(7.trtfluoiomethyl^ulnoll^4-ylsulfanyl). 
hexyloxyH/^py,an-2.ylmethyl eater 6 (96 mg. 0.184 mmol) In 1.8 mL of 
dichloromethane was chafed In a 10 n,L reund-l»tton»d flask equipped wNh a 

a"Zr* """" "^'^ "-^ ■™>«") wa« 

added v,a synnge and the reaotton mixture was heated at 45 'C for 3 h 30 "me 

EW>. 40 mL Of d,ohk„„methane were added and the solutton was washed with 
sucoess^ely NaHCO, a. 5% (40 mL) and brine (40 mL). The solu^on was Td 

The structure of compound ex 20 Is presented below: 



25 
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MW: 508.55; Yield: 64o/o; Yellow light solid; Mp= 93.3 
Rf : 0.33 (AcOEt) 

3.72-3.73 (m, 4H, CH^-CH.,, 3.87-3.91 (t . = 6.0 Hz. 2H, O-CH,), 6.47 (s, 1H 
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-CH=G), 7.26 (m, 1H, Ar-H),.7.56 (s. 1H, -CH=C). 7.69-7.72 (d. J = 8.8 Hz. 1H. 
Ar-H), 8.23-8.25 (d, J = 8.7 Hz, 1H, Ar-H), 8.36 (s. 1H. Ar-H), 8.78-8.80 (d. J = 
4.7HZ.1H. Ar-H). 

MS-ESI m/z (rel. Int.): 509.1 ([MH]*, 100). 

HPLC: Method A, detection UV 254 nm, EHT 7168 RT = 4.37 min, peak 
area 99.9 %. 

Example 21 : Pharmacology 

This example discloses the various assay conditions used to . illustrate the 
biological activity of the compounds. 

Material and Methods 

A series of in vitro tests was designed to screen the various compounds and 
evaluate their antl-proliferative, anti-tumoral and antl-angiogenic potential. 
L651582 (carboxyamidotriazole; CAI, Merck) and Paclitaxel (taxol, Bristol Myers 
Squibb) were Included as positive controls. 

Reference L651582 (Merck Institute for Therapeutic Research, Rahway, NJ) is a 
carboxyamide-amino-imidazole compound originally developed as a coccidiostat 
(U.S. patent No. 4,590,201). L651582 has been shown later by the NCI to be a 
synthetic Inhibitor of both nonvoltage- and voltage-gated calcium pathways. It 
demonstrated inhibition of tumor cell motility, adhesion, metastatic potential, and 
growth In vibro in a number of human tumor ceil lines at concentrations from 1 to 
10 pM. L651582 was also demonstrated to inhibit proliferation, migration and 
adhesion of several human endothelial cells. Moreover, inhibition of both HUVEC 
vascular tube formation on matrigel and retardation of microvessel ou^rowth in 
the rat aorta ring were shown. Finally, in vivo Inhibition of angiogenesis in the 
chicken chorioallantoic membrane assay at concentrations from 10 to 20 pM was 
also demonstrated. 
Cell culture and cell viabilitv assav 

In order to determine one compound effect on cell viability, microculture 
tetrazolium assay (MTT) was peribmied as described by Camiichaei etal. (1996) 
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wth modifioallons. Four human tumoral cell lines, namely HCT116 colon 
adenocarcinoma. H460 lung carcinoma. MCF-7 and MDA*IB-231 breast 
«^noma ceD lines, and 3 immorfalfeed but non tumortgenic cell lines, namely 
NIFBTa mouse fibroblasts, human breast-dertved MCFlo-A, human lung^iertved 
MROS were purchased at the /Vmertcan Type Culture Collection (ATCC) 
Manassas, USA and cuRured according to their recommendations. Human 
Micn,«asculature Endothelial CeH line HMEC1 was obtained frem the National 
Center tor infectious Diseases. Atlanta. USA Briefly, 2.5 loMo 2 10^ cells per 
well were seeded in 48-weli plates 24 hours before doig addition. Cells were 
treated with 0 to 200 plW (1 1 concentrations) of compound solublilzed In DMSO 
adiusting the flnal concentration of DIMSO to 1% In the well. Six days after 
treatment, the medium was replaced by PBS containing 0.5 mg/ml MTT (Sigma) 
and cells were Incubated for 1^ houre at arc before solubilization of fom»zan 
co^tais in 100% DMSO. Abso*ance v«s measured using a speCrephotometer 
at a wavelength of SSOnm. Data was analyzed using fl,e GrephPad Prism 
software (GraphPad Software. Ina, San Diego. USA), and IC60 (dose leading to 
50 ^ cell death) was calculated from the dosen^ponse curves. 

AnchOiaqe-indennnrianf ^ g rowth a..^y In ^ 

In order to evaluate the effect of one compound on the capacity of tun»ur cells 
to grow without anchorage. HCT1 16 cells ««re seeded in soft agar. In contrast to 
mrcroplate assays which average the dmg's effects over an entire cell 
population, donogenlc assays offer the possibility of distinguishing cytotoxic 
agents (i.e.. decreased colony number) from cytostatic agents (i.e., decreased 
colony size without decreased colony number ; Murphy M.J. et al 1996) 
Briefly, 5 10' HCTlie cells were resuspended in 300 pi of complete medi^ 
contalnmg 0.3% soft-agar (Difco) and different concentrations of compound (8 
concentrations ranging frem 0 to 30 pM). CeUs were then poured on a solidified 
layer of medium containing 0.5% of soft agar plus the compound at the same 
concentration as in the upper layer. Cells were Incubated for 7 days at 37-c 
befere plc^s Of each well were taken using a phase contrast micrescope 
(Nrkon) and a digital camera (Nikon Ccolpix 990). Pictures were subsequently 
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analyzed using a free Image analysis software from the NIH (ImageJ) allowing to 
detemraine clones size and number. 

Data was analyzed using the GraphPad Prism software, and IC50 (dose leading 
to a 50% decrease of clone size or number) was calculated from dose-response 
curves. The ratio IC50 clone slze/IC50 clone number was then calculated. When 
this ratio is equal to 1 (IC50 slze=IC50 number), the compound is referred to as 
"cytotoxic". When the ratio is ctose to 0 (IC50 size«IC50 number), the 
compound is referred to as "cytostatic" (Figure 1). 

i\/llaration 

An essential characteristic of malignant cells is their ability to migrate. Invade 
host tissues and to produce metastases. In order to evaluate the capacity of one 
compound to affect the ability of tumoral cells to migrate, migration assays were 
perfomied using highly invasive tumoral cells MDA-MB-231. This assay was 
performed using Falcon HTS FluoroWock inserts. Culture medium containing 
Fetal Bovine Senim (FBS; which Is used as a chemoattractant) was added to the 
plate wells and 2 10^ MDA-MB-231 cells resuspended in medium without FBS 
and with 0.1% BSA were added to each Insert well. The compound of interest 
was added to the medium in both the upper and the lower chambers. Plates 
were Incubated for 16 hours at 37-C. Following incubation, the medium was 
removed from the upper chamber and the entire insert plate was transferred to a 
second 24-well plate containing 4 pg/ml Calceln-AM in medium containing 0.1% 
BSA. The plates were Incubated for one hour at 37°C, rinsed with Hanks 
Buffered Saline (HBSS). Fluorescence data were collected using Fluoroskan 
Ascent FL fluorescence plate reader at an excitation wavelength (Ex) of 485 nm 
and emission wavelength (Em) of 617 nm. Only those labelled cells that passed 
through the Matrigel layer and the membrane were detected. Date were 
analyzed using the GraphPad Prism software. 

Tubule formation assay 

The endothelial cell tube fonnation assay, or tubulogenesis assay, is an in vitro 
assay that is widely accepted to accurately reflect number of terminal stages of 
the angiogenic process such as attachment, migration and difTerentiation into 
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tubular st^ctu^s. in ms model, endoftellal cells am cultu^ on a monolayer of 
reconstituted basement membrane components (Matrigel) and form. In a few 
hours. caplMe sMiCure. T,^, ^ system Is a useful and powertul tool 
loZr^ «na-angtogen,c agents by monKodng Inhibition of 

endothelial cells morphogenesis on extracellular matrix. 

FBS. 10 ng/ml recombinant human epldem,al g^wtt, factor (InvHr^gen) and 
1 Mg/ml hydrocortisone. Cells are culture to 7(K80«/. confluence. A 98^el. plate 

'7^0.^ "^^"^ '^'^ <^-- «=^'n-n,. 2 

10 HMEC-1 cells were seeded Into each well. The test of contm, compounds 
w«e driuted in DMSO and added to the coated plate. T1,e plaT^ 
subsequently incubated tor 6 to 8 hours at 37'C. 5% COa a*«,sphe,e ,o altow 
ftibule formation. The cells were tt,en Incubated with 1.25 pg/ml Calcein AM for 
15 minutes at 37«C. 5% CO.. Pictures of each weii worn taken using a 
fluoresoBn. microscope and a digital camem (Nton Coolpix 990). Images Ir^ 
analysed using AngioSys software (TCS Cellworks, Buddngham. UK) ««. allows 
puan^flcation of the to^ ^ ^ ofJunCionTZ 

parameters representative of tubule fomiatlon/disrxipaon. Data was analyzed 
usrng t.« GraphPad Prtem software, and ICSOs was calculated. Results ^ 
expressed as the ratio "1050 Lesi582/iC50 compound-. 
Resu/fs 
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3, MTT assay in hm^f endnfhoii.| , ;^|| 

in order to detemilne the capacity of the compounds to affect cell viability MTT 
assays us^ng a tumoral cell line (HCT116) and an endothelial cell line (HMEC1) 
were perfbmied as described In the material and me«xx1s. .C50s wj 
calculated and the results are shown on Figure 2. 

^rrtuT -omatlc moiety (EHT 9376. 

EHT 9014, EHT 5810): In HCT1 16 ce« line, i, was shown that best compound is 
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EHT 9376 (IC50 = 0.8+0.2 pM). followed by EHT 1593 (IC50 = 2.4+0.1 pM), EHT 
9014 (IC50 = 5.9 |jM). and EHT 5810 (IC50 = 7.7 mM). 

Compounds with variations around the linker moiety: Three compounds 
were tested: EHT 4745 (4 carbons), EHT 9376 (5 carbons) arid EHT 6271 (6 
carbons). In HCT116, the optimal linker structure is the 5 carbon linker (IC50 = 
0.8+0.2 pM), followed by the 6 carbon linker (IC50 = 1 pM). The compound 
showing the lowest activity is the 4 carbon linker compound (IC50 = 3.8+0.2 pM). 
In HMEC1 , it was also shown that increasing or decreasing the linker length of 
one carfc>on does not help Increase the efficiency of compounds in affecting the 
cells viability. EHT 4745 and EHT 6271 have an IC50 of 9 pM against 7 pM for 
EHT 9376. 

Compounds with a 5 carbon iinlcer and (rearing a 7-trlfluoromethyi- 
quinoiin-4-ylsuifanyi moiety with various substitutions at position 6 of the 
IcoJIc acid moiety: In HCT1 16, the compound showing the highest effect on cell 
viability is EHT 9376 (O-THP group ; IC50 = 0.8+0.2 pM), followed by EHT 7168 
(morpholine group; 1050 = 2 pM), EHT 7365 (AZ-methylpiperazine group; IC50 = 
3.6+0.4 pM) and finally EHT 2168 (MOM; IO50 = 4.4±0.4 pM). In HME01 cells, 
EHT 9376 (IC50 = 7+1 pM) has a higher activity as compared to EHT 7365 (1050 
= 8 pM) and EHT 71 68 (IC50 = 20 pM). 

Comparison between EHT 9376 (X = S) and EHT 3788 (X = O): In HCT116, 
EHT 9376 is 3-fold more effective at decreasing the cells viability (IC50 = 0.8±0.2 
pM and 2.3 pM, respectively). In HMEC1 cells, EHT 9376 and EHT 3788 have 
very similar activities (10508 of 7 pM). 

Interestingly, the compounds of the present invention had an activity 2 to 9-fold 
higher in H0T116 cells as compared to HME01 cells, showing that comjsounds 
are more toxic for tumoral cells (rapidly dividing cells) than for endothelial cells 
(slowly dividing cells). 
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2. Anchoraaa-inrtflnondBrtf <fr^rn\tl p -fny 

In order to study the compounds' effects on the ability of HCT1 16 cells to grow 
Independently from anchorage, cells were grown In soft agar in the presence of 
various concentrations of the compounds. These experiments allowed 1) to rank 
the compounds according to their potential in affecBng the done size and 2) to 
evaluate their mode of action (cytotoxic vs cytostatic). 

EHT 9376. EHT 9014. EHT 3788 and EHT 1593 all affect theablMy of HCTlie 
to grow independently ftom anchorage in the micromolar range. The compound 
Showing the highest effect was EHT 9376. The compound showing the lowest 
effect was EHT 1593. 1C50 tor EHT 9376 Is ve.y similar to 1C60 calculated ior 
raference compound L6S1582 (5.4+1.2 pIM against 5.8±1.0 pM respectively) 
(Figure 3). ^ 

in our experiments. 1^51582 was shown to preferartlally affect done size as 
~mpa^ to done numl^r (l^ure 4). THis is in accortance with the literatura 
Where L651582 Is described as a cytostatic compound (Wasilenko et al. 1996) 
amnariy. the best compounds of the lm«nt,on that were tested p^erantially 
affect done stee. In condusion. the compounds described in this Invention have 
a c^ostati'c mode of a(^ion. 
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3. Anti-Pfoliferativft effect of FHT 937fi ai 
measur ed bv MTT 

The above data suggest that EHT 9376 causes cytoslaHc growth suppression 
To examine this possibility, the ability of HCT116 ceils to rasume growth after 
compound wHhdrawai from growth inhibited cell cultures was evaluated (Flo 6) 
Pnollferatton of HCT116 cells began following the ramoval of EHT 9376 and 
L651582 ftom the cell cultures after day 3, in a van, similar way These 
experiments allowed to conflmie that EHT 9376 has a mode of action ve^r 
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Similar to the mode of action of L651582. which is. described as cytostatic in the 
literature. 



4. Migration assay in tumoral cafl line MDA-MB-?ai 

Compound EHT 9376 was tested through migration assay, in parallel with 
reference compound L651682, which Is described In the literature as an anti- 
migratory compound (Kohn EC et al, 1990; Rust WL et al. 2000). The results are 
presented in Rgure 6. 

In our system, 10 pM L651682 was shown to decrease the migration of MDA- 
MB-231 cells of about 40%. Complete inhibition was obtained with 50 pM of 
compound. EHT 9376 was shown to similariy affect MDA-MB-231 cells 
migration: 10 pi^ EHT 9376 inhibits the cell migration of about 60%. and 60 pM 
almost completely inhibits cell migration. EHT 9376 is shown here to be an 
efHcient anti-migratory compound. 

5. Tubuloaenesls assM^y 

As seen above, the compounds of the present invention and L651582 have very 
close anticancer characteristics (cell proliferation, migration, anchorage 
independent cell growth). Interestingly, L651682 is described in the literature as 
being both an anticancer and an antl-angiogenic compound (Bauer KS et al. 
2000; Kruger EA & FIgg WD, 2001). In order to see if our compounds also share 
anti-anglogenic characteristics with L651582, a tubulogenesis assay on HMEQI 
cells was perfomned using EHT 4745, EHT 6271. EHT 7365. EHT 7168, EHT 
1 593, EHT 9376 and EHT 3788. 

When plated on Matrigel, HMEC1 cells form vessel-like structures In the 
presence of medium plus solvent DMSO alone. In contrast, the addition of 
compounds in culture medium caused a dose-dependent inhibition of l\flatrigel- 
induced networic formation. IC50 for both total tubule length and number of 
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Juncuons (»™ parameter which are ,«p«sentatlve of the tubulogenesis 
and these IC50S were normalized against the IC50 of L651S82 (Figure 7). 

5 

H was Shown that EHT 3788 is me compound inhibiting the fbm»tion of h,bule In 
the greater extent (iCSOs being 6 and 7.fold lower as compared to l^s 
calculated for L651582). Al, the other compounds were shZt 
- e<,u,valen. effect on tubutogenesis (ICSOs being 3 to S-tbld Lower for our 
10 compounds as compared to L651582). 

The inhibition of «,e tubule fom«tlon cannot be attributed to compound toxicity 
s-nce , e endotheiia, ceils are treated tor oniy a few houre and th^ com^u2 
were shown to have only a moderete effect on HMEC1 cells viability aZ a e 
15 day treatment (see HfTT results). "yanerae 
TW results ftus lliuetrete the ability of the compounds of this invention (and 

!rbZ 1 " °' ^ '''' «° cel. 

2^y. -nh-b* growth of tumor celte. to atfec specific characteristics o, tumor 

3788. to inhibit the formation of tubule (vesseHike staictures). 
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CLAIMS 



5 1 - A compound having a general fonnula (J) : 




wherein: 

10 

Ri is selected from the group consisting of : 




15 

r 



20 



R2 represents a hydrogen atom, an alkyi or alkenyl group containing fram 3 to 6 
carbon atoms; 



S5 



10 



O-CH3 (MOM) group, a -O-CH^O-CH^^h, (MEM) gmup a OSO 

5 D represenls an oxygen atom, NR3, CRW or a sulfur atom; 
X represents an oxygen atom, a sulfUr atom or a radical -NR,.; 
Y represents an oxygen atom, a sulfur atom or a radical -nr.- ; 

rapresents a hydrogen, an alkyi group or a SO^alkyl group; 
R- and R», Identical ordmeront. raprasen. an f^rogen atom oran alky, radtoal; 
15 R4, identicar or different. Is selerteH « 

20 

A represents a group selected from : 
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optionnally A is substituted, 

its tautomers, optical and geometrical Isomers, racemates. salts, hydrates arid 
5 mixtures thereof. 

2- A compound according to claim 1, wherein : 

- X is sulfur or preferably oxygen ; and/or 

- Y is oxygen ; and/or 

10 - "linker represents (CHaX,, wherein n is from 4 to 7 Inclusive, or the 

x^enyl group and/or 
Ri Is 



r 



Q 

or ^ , wherein D is oxygen, -CHg- or NR3, 
wherein R3 preferably represents an alicyl group (said alkyi is more 
15 specifically a methyl radical). and-CHa-B, wherein B is a -O-CH2-O-CH3 

group or -OSOa-alkyi group (wherein alkyi is prBferably methyl) or halogen 
(preferably chlorine); and/or 

- R2 Is a hydrogen atom; and/or 

- A is a substituted group. 

20 

3- A compound according to claim 1 or 2, wherein A is substituted with at least 
one substituent which may be selected from the group consisting in : a hydrogen 
atom, a halogen atom (preferably F, CI, or Br), a hydroxyl group, a (Ci-Cio)alkyl 
group, an alkenyl group, an (Ci-Cio)alkanoyl group, a (Ci-Cio)alkoxy group, a 
25 (Ci-Cio)alkoxycarbonyl group, an aryl group, an aralkyi group, an arylcarbonyl 
group, a mono- or poly-eyeJte hydrocarbon group, a -NHCO(Ci-C6)alkyl group. - 
NO2, -CN, a -NRsRe group or a trifluoro(C,-C8)alkyl group. Rg and Rg, 
independently from each other, are selected from the group consisting of a 
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hyd^ atom, an alkyl having from 1 to 10 ca*on atoms, an ao^ and an 

4. A compound according to claim 3. wherein A is a substituted gmup and at 
ninT' °' """^'"^ " " 

5- A compound according to claim 4, wherein at least two sut«fl.uents 
simuteneousiy ^present Cl. in particular when A Is a naphtalene group. - 

6^A compound according to one of the preceding claims, whe^ln at least one of 
tt« substrtuents, and more preferably all the subsfituents, of A represents a 
hyd«,gen atom, a methyl group, a propyl gr^, an ethoxy group, an halogen 
atom, preferably chtorineorfiuo.ine,ortheCF3 group. P- "^logen 

7- A compound according to dalm 1. which is selected from the group consisting 

2-aetrahydro-pyran.2-ytoxymethyl).5-[5-(7-trifluoromethyiK,ulnolin-4-yloxy). 
pentyto;gr]-pyran-4-one (EHT 378S) • 

WSKe-Fluoro-2-methyi<,ulnolin-t-yloxy)-pentyloxyf2Htetrahydro^,y,an-2- 
yloxymelhyl)-4Mpyran-4-one (EHT 1593) 

5^5^6.Hi»ro.2.hif.uoromethyl.,uinolin^y,oxyH«ntyloxy>2.(te^^^ 
2-yloxymethyl)-4H-pyran-4-one {EHT 1074) 

5^S-<7-Propyl^uinolin-8-yloxy)^,entytoxy>2-<tetmhydroi,y,an.2-yloxymethyl). 
4H-pyran-4-one (EHT 5810) 

6.8.Dlchloro^5.(4.oxo^tetrahydro^,y,an-2-yloxymethyiHft4,yran^-ytoxy]. 
pentyloxy)^,aphthalene-2-cart»xyllc acid ethyl ester (EHT 0470) 

5^5-(BenzoI6]thlophen-7-ytoxy)^»ntyloxy>2Ktet.ahydro-pyran.2-yto^^^ 
4^yran~4-one (EHT 6060) 

2^yd,».(,y,an-2-ytoxymethW).5.[5K7-tri.luoromethy^^^^^^^^ 
pentyloxyH/y-pyran-4-one (EHT 9376) 
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2<retrahydro-pyran-2-yloxymethyl)-5-[4-(7-trifluoromethyl<|uinolin 
butoxy]-4^^pyran-4-one (EHT 4745) 

2<retrahydrD-pyran-2-yloxymethyl)-5-[6-(7-trifluoromethyl<]uinoli^ 
hexyloxy]-4W-pyran-4-one (EHT 6271 ) 

5 2-Hydroxymethyl-5-[5-(7-trifluoiX)methyl<iulnolin-4-ylsulfanyl)-pentyloxy]-4H- 
pyran-4-one hydrochloride salt (EHT 1302) 

2-Hydroxymethyl-5-[5-(7-trifluoromethyl-qulnolln-4-ylsulfanyl)-pentyloxy]-4H- 
pyran-4-one (EHT 5909) 

2TMethoxymethoxymethyl-5-[5-(7-trifluoronnethyl-qulnolin-4-ylsulfanyl)-pentyloxyI- 
10 4H-pyran-4-one (EHT 21 68) 

2-Chloromethyl-5-[5-<7-trifluoromethylKiuinolin-4-ylsulfanyl)-pentyloxyH^^ 
4-one (EHT 1494) 

2-<4-Methyl-plpera2in-1-ylmethyl)-5-[5-<7-trifIuoromethyl-quinoIli>4-ylsufe^ 
pentyloxy]-4H-pyran-4-one (EHT 7366) 

15 2-Morpholin-4-ylmethyl-5-[5-(7-tiifluoiomethyl<|ulnolin-4-ylsul£anyl)-pe^ 
4Af-pyran-4-one (EHT 71 68). 

8- A compound according to claim 7, which is EHT9376 or EHT3788. 

20 9- A pharmaceutical composition comprising at least one compound according to 
any one of the preceding claims and a pharmaceutically acceptable vehicle or 
support. 

10- A composition according to the preceding claim, for the treatment of a 
25 disease associated with abnormal cell proliferation or of a disease associated 
. with unregulated angiogenesis. 

1 1 . A composition acconJing to the preceding claim, for the treatment of cancers, 
restenosis, arthritis, diabetes, ocular-diseases or espedaily retinopathies. 

30 

12- A composition according to one of the preceding claims, for the treatment of 
solid tumors or lymphoid tumors. 
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13. A composmon acco^llng to Cah, 11. „he»ln the canoer te seleoted Iron, 
cancer, ovarian cancer, panadas cancer. ,ung cancer, breast cancer 

■i:r ^ ^'^^ — . -CZ' 

s lymphoma cancer and melanoma. 

14- A composition acco««ng to daim 9, for. .educing cancer ceH pn,liferatlon. 
I^^compcsition according to dalm 9. for t«a«ng metastatic cancer in a 

16- A oomposwon according to Calm ,1. for t.«ating diabetic ««nopathles 
.«t,nal degenera^ve diseases, or Age-Related Macular Degeneratton (AR^D). 



Novel compounds and methods of treating cell proliferative diseases, 

retinopathies and arthritis 



EXONHIT THERAPEUTICS SA 



ABSTRACT 

The present invention relates to compounds and their uses, particularly in the 
pharmaceutical industry. The invention discloses compounds having anti- 
proliferative and antiangiogenic activities, as well as methods for treating various, 
diseases associated with, abnormal cell proliferation, including cancer, or 
associated with unregulated angiogenesis including growth and metastasis of 
solid tumors, ocular diseases and especially retinopathies, or arthritis, by 
administering said compounds. It further deals with pharmaceutical compositions 
comprising said compounds, more particularly useful to treat cancers, ocular 
diseases and arthritis. 
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